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Extended Abstract
Key regulatory role of ATP in biological processes: Previously it
has been documented that among nucleotides, ATP as energy currency
of the cell has solely major role in many fundamental biological pro-
cesses such as energy metabolism, biosynthetic reactions, motility and
cell division. Therefore, it has been assumed that intracellular ATP
content is an important determinant for cell death or vital processes.
In other word, threshold of ATP level is needed for keeping cells alive.
When ATP falls below this level, apoptotic program which is energy
requiring process is executed. However, prolonged intracellular ATP
depletion renders cell death toward necrosis. In that respect, it has
been reported that ADP/ATP ratio about 0.2 was the critical discrim-
inator between survival and apoptosis in all cell types. Further in some
pathological conditions such as ischemia and inflammatory liver fail-
ure, ATP depletion has also played a central role. Moreover, Smets and
coworkers reported that intracellular ATP content or cellular energy
status is highly correlated phenomena with sensitivity of cancer cells
to chemotherapy drugs. In fact high ATP generation by elevated aero-
bic glycolysis causes development of acquired chemoresistance of
tumor cells. High ATP content leads to up regulation of survival sig-
naling molecules such as BCL2 and HIF-1a which converting chemo-
sensitive cells to resistant forms. Therefore, based on these documents
it seems that intracellular ATP content acts as switch point in critical
biological events, such as normal or malignancy, chemosensitivity or
chemoresistancy and finally life or death.
Fine modulation of signaling pathways by intracellular GTP
content: Based on study on metabolism reactions, it has obviously
been ascertained that the intracellular pool sizes of ATP and GTP
nucleotides are tightly correlated with each other at various biochem-
ical steps. For instance, the first reaction of AMP and GMP produc-
tion from IMP which catalyzed by the adenylosuccinate synthetase
(AdSS) and inosine monophosphate dehydrogenase (IMPDH) respec-
tively, are regulated by relative amount of intracellular AMP and
GMP. In addition, there is more interplay between the synthesis of
ATP and GTP where GDP is involved in citric acid cycle and hence
in ATP production; whereas, ATP is required for synthesis of GTP
from GDP by diphosphate kinase. Therefore, based on these bio-
chemical reactions, we cannot accept this viewpoint that intracellular
ATP content exclusively controls key biologically processes specially
life or death and it seems that intracellular GTP content has also piv-
otal roles within cell. This hypothesis was reinforced by other docu-
ments which expounded that intracellular GTP content directly
impact on cellular signaling and metabolism. For instant ambient
intracellular GTP content is required for conformational changes,
subcellular localization, stabilization and posttranslational modifica-
tion of G-proteins which lead to on/off switch of these proteins.
Besides the regulatory effect of GTP content on G-proteins activity,
the expression and activity of intermediate signaling molecules with
no intrinsic GTPase activity and affinity for purine nucleotides such
as AKT/PI3K and MAPK are also regulated by intracellular GTP
level. Modulation of signaling molecules by alteration of GTP con-
tent leads to induction of cell maturation and/or death, depending
upon the extent of pool size modulation. Accurately, the moderatereduction of intracellular GTP content stimulates survival signaling
such as PI3K/AKT pathway or PKC isoforms which drives cells
toward differentiation program. However, substantial reduction in
intracellular GTP level by simultaneous inhibition of both de novo
and salvage pathways leads to excitement of pro-apoptotic signaling
elements and caspase activation. These documents relevant to modu-
lation of intracellular GTP content and it consequences are worth-
while since production of GTP, are highly up-regulated in many
malignant cells relative to their relevant healthy control cells due to
up-regulation of some of the key enzymes involved in the de novo
and/or the salvage biosynthetic pathways such as IMPDH and GMP
synthase. These facts made these enzymes as potential target for tar-
geted cancer therapy. Until now, several natural and synthetic com-
pounds were introduced which effectively inhibited the activity of
these enzymes and some of them are in phase I and II clinical trials.
[ATP]/[GTP] ratio determines cell fate: In fact the ratio of intra-
cellular ATP and GTP content is about 7 to 1, which have paramount
importance for many biological processes such nucleic acid synthesis,
stability, subcellular localization and activation of plethora of proteins.
In other word, disturbance of this delicate balance between these two
nucleotides is vital for cell’s life and deviation from this ratio bring
pathological conditions such as severe stress and neoplastic transfor-
mation. Mycophenolic acid, the most potent and selective IMPDH
inhibitor, by depletion of intracellular GTP content disrupts purine
nucleotides balance and conducts tumor cells toward apoptosis. On
the other hands extracellular purine nucleotides, acting as signaling
molecules and through uptake by tumor cells, destroy the fine balance
in purine nucleotides and drive cells toward differentiation or apopto-
sis. Therefore, perturbation of purine nucleotides balance through tar-
geted biochemical reactions which are rate limiting in nucleotide
biosynthesis and maintain the ratio of intracellular purine nucleotides
in malignant cells could be a promising approach for cancer therapy.
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Extended abstract
Introduction: Cognitive science is the study of human mind and
intelligence. The field is at the intersection of several other disci-
plines including philosophy, psychology, artificial intelligence, neu-
roscience, linguistics, and anthropology. There is a wide range of
application for cognitive science including virtual reality
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tutors, decision aids, guidelines for eyewitness interrogation,
neuro-marketing, speech recognition and synthesis, team-oriented
technology, cognitive war, human- computer interface, and intelli-
gent therapies. There are several studies on the clinical application
of cognitive science in cancer and chemo brain curing. In the first
part of the paper the effect of mind on ordering the disordered
body members and cellular signaling pathway are reviewed. Cell
signaling such as Wnt Signaling, Hedgehog signaling, Notch signal-
ing, neurotensin signaling are component of a complex communica-
tion system among cell that govern activities and actions such as
development, tissue repairing, and immunity as well as homeosta-
sis. In the second part of the paper the effect of cognitive images,
cognitive concept of colors, emotional intelligence, cognitive ther-
apy, and social mind on the minds of patient with cancer and chemo
brain which is a cognitive dysfunction are reviewed. Fig. 1 shows
the aim of this research. The organization of the rest of this paper
is as follows: Section 2 reviews the related works. Section 3 sum-
marizes this paper.
State of the Art: The first foot print of cognitive science that we
can refer to is psycho-oncology, which is an interdisciplinary study
at the intersection of lifestyle, psychology and oncology. The major
specialities in psycho-oncology are clinical disciplines (surgery,
medicine, pediatrics, radiotherapy), epidemiology, immunology,
endocrinology, biology, pathology, bioethics, palliative care, reha-
bilitation medicine, clinical trials research and decision making,
as well as psychiatry and psychology. The field is concerned both
with the effects of cancer on a person's psychological health as
well as the social and behavioral factors that may affect the disease
process of cancer and/or the remission of it. Upon defining psycho-
oncology, mind-body therapy for cancer in a reversing manner is
presented. Cognitive Therapy (CT) as a part of mind therapy is pre-
sented for treating distress among cancer patients. CT is used to pro-
mote coping and adaptation, to control fear of recurrence, to think
positive, to analyze the vital role of empathy in cancer problem
solving. Several common mindebody therapies that have positive
influence on cancer curing include yoga, praying, hypnotherapy,
cognitive behavioral therapy, meditation, guided imagery, and bio-
feedback training. Beside positive effect of mind-body therapy on
cancer curing, there are several other healing application of this
therapy on disease improvement such as mind-body therapeutic pro-
gram for infertile women, mindebody therapies for functional
bowel disorders, and effect of positive emotions on gene expression
in humans and an animal model. For example, laughter altered the
expression of genes involved in immune reactions, cell signaling,
the cell cycle, apoptosis, and cell adhesion. Furthermore, colors
which are a different wave-lengths of light acts on the body by
two pathways include the primary optic tract that governs visual
perception and responses whereas the retinohypothalamic tract
that governs circadian, endocrine, and neurobehavioral function.
Therefore it affects the primary body functions including growth,
sleep, appetite, circulation, nervous, mental and emotional state,
and immune system.
For example, colors are able to trigger hormone production and as
a result influence the entire complex system of the body. Treatment
with colored light is named color therapy. It achieved very significant
healing results such as changes of blood oxygenation in the brain and
muscles. Also there is a body of evidence examining the association
between Emotional Intelligence (EI), personality, and its relation to
health-related quality of life in patients with cancer and chemo brain.
EI helps the patient with cancer in finding awareness of self, actionsof self, awareness of others, interaction with others, and resilience.
Predefined guided cognitive images through social mind process
may consider a future proper tool for controlling and curing disease
like cancer.
Conclusions: Cancer, a disease complex, needs a personalized
therapy. Flavor of cognitive science with the main pillar as mind, rec-
ommended to be considered as a personalized therapy. In this paper
the merits of cognitive science in cancer therapy will be discussed
in two phases including effect of mind on ordering the disordered
body members and cellular signaling pathway and the effect of cog-
nitive images, cognitive concept of colors, emotional intelligence,
cognitive therapy, and social mind on the minds of patient with cancer
and chemo brain.
Keywords: Cognitive science, Cognitive personalized medicine,
Chemo brain, Mind, Cancer.
Fig. 1. Cognitive science application in cancer curing.
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Introduction: Gastric cancer (GC) is the third most common can-
cer over the world with nearly one million new cases every year. It is
the second leading cause of cancer fatality with a 5-year survival rate
of just 20%. Gastric cancer in Iran is twice the global average and each
sixty-six minutes one Iranian dies of GC. GC is a heterogeneous illness
that several factors such as molecular pathways alteration and environ-
mental factors are involved in the progression of disease. Generally,
chronic inflammation is an important risk factor for most cancers
and one of the main causes of gastric chronic inflammation is Helico-
bacter pylori colonization in mucosa. MicroRNAs (miRNAs) are
endogenous small noncoding RNAs that act as post-transcriptional
regulator of geneexpression by repressing translation or decomposing
mRNAs and have been involved in initiation, development and treat-
ment results of various cancers. Approximately 50% of miRNA genes
are associated with cancer. Growing evidence has offered that miRNAs
play a significant role in tumorigenesis. It has been established, miR-
NAs expression patterns in Helicobacter pylori-uninfected and
-infected gastric normal tissues were distinct. Single nucleotide poly-
morphisms (SNPs) which are located in miRNA genes can result in
change in miRNA expression leading to various and important func-
tional outcomes. Polymorphism in miR-196a-2 was identified in 2008.
